Interface between fluids play a very important role in many physical process in a variety of domains. Most of these phenomena, like wave breaking and fluid structure interaction are threedimensional problems with large deformation of the interface. Developing a robust tool capable of simulating such an incompressible, time dependent two-phase flows is of interest in many computational fluid dynamics (CFD) researches. In this study, an interface capturing method is implemented to give the distribution of two phases by solving a volume fraction transport equation. Therefore, two phases can be treated as a single fluid with the variable physical properties. Also, a projection approach is selected to solve the Navier-Stokes equations for this especial fluid. Appropriate coupling of these two sub-problems is an important step to develop such a numerical finite volume solver which will be reviewed in this paper. Finally the methodology is validated using two and three dimensional test cases.
Introduction
Numerical simulations of fluid flow have been among the first industrial applications of computing. While the single-phase flow simulation tools are now widely used both for engineering and research purposes, the simulation of two-phase flow is a considerably complex problem. However, the continuous growth of computer power strongly helps researchers to apply different formulations and to develop the CFD codes capable of predicting such complex flows. Free surface flow simulation is a common case in industrial problems. This case is always divided into two main subproblems:
• Solving the Navier-Stokes equations • Simulating the Free surface Generally, there are two main approaches to couple the velocity and pressure fields in solving the Navier-Stokes equations as follow:
• 
